This enzyme immunoassay procedure for pregnancy-associated plasma protein type A involves a "sandwich"-type system in microtitration plates. One can detect 0.27 mg of the protein per liter of serum, with a between-batch CV of 10.2%, and the antiserum used does not cross react with any of the other placentally derived proteins. A reference interval for the last trimester of pregnancy is presented. The procedure describedis suitablefor studyingthe behaviorof this protein duringpregnancy. has not yet been identified. Its behavior during pregnancy differs significantly in two ways from that of the other placental proteins. First, it has a substantially longer half life-Si h-with little day-to-day variation (4). Second, its continuous increase in the serum until term is in contrast both to other placental proteins and to placental weight, which plateau and decrease in the last few weeks before term. These observations, together with those of Halbert and Lin (5) that the concentration of PAPP-A alters in various complications of pregnancy, suggest that further study of this protein might contribute to our knowledge of placental physiology and pathology.
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Methods currently available for the measurement of serum PAPP-A in pregnancy are "rocket" immunoelectrophoresis (6), radioimmunoassay (7, 8) , and, more recently, an enzyme immunoassay (9). Here we report a simple and reliable enzyme immunoassay for PAPP-A that requires a minimum of laboratory equipment but is sensitive enough to estimate the protein in the second and third trimesters of pregnancy.
Materials and Methods

Instruments
We used flexible polyvinyl microtitration plates (M 29; Dynatech Laboratories, Sussex, RH14 9SJ, U.K.), and measured absorbances with a digital photometer with a drain cell attachment (MSE Scientific Instruments, Manor Royal, Crawley, Sussex, RH1O 2QQ, U.K.).
Reagents
Phosphate-buffered saline (PBS). Dissolve 1.22 g of KH2PO4 and 8.77 g of NaC1 in 800 mL of distilled water, adjust the pH to 7.4 with 4 mol/L sodium hydroxide, and dilute to 1 L with distilled water.
Chicken serum (Flow Laboratories, Irvine, Ayrshire, Scotland, U.K.).
Carbonate-bicarbonate buffer. Per liter, 15 mmol of sodium carbonate and 35 mmol of sodium bicarbonate, pH 9.6. 
Anti-PAPP-A.
Prepared by Dako-Immunoglobulins Ltd., Copenhagen, and obtained from Mercia-Brocades Ltd., Surrey, KT14 6RA, U.K.
PAPP-A
antibody-enzyme conjugate.
The horseradish
peroxidase-antibody conjugate was prepared 
Results
Assay conditions. Various conditions affecting the assayincubation times and temperature, dilution of antibodyenzyme conjugate-were investigated and optimized. Figure 1 shows a typical dose-response curve. Sensitivity. We evaluated the sensitivity of the assay (i.e., the least amount distinguishable from zero with 95% confidence) by assaying 12 replicates of a blank and a range of standards between 0.033 and 2.17 mg/L. The sensitivity was 0.27 mg/L.
Precision. In assessing the precision of the assay (Table 1) , we used four pools of pregnancy serum. The within-assay precision was assessed from results for 40 replicate analyses on two of the pools, between-assay precision from duplicate measurements on the other two pools in 20 consecutive assays.
Cross reactivity of the antiserum with other placental proteins.
We tested our antiserum for any cross reaction (20/80 by vol), and assaying these samples for PAPP-A by the method described. All the points on the resulting standard curves gave results less than the detection limit of the assay. We therefore concluded that the antiserum did not cross react with these placental proteins. The results are shown in Table 2 .
Reference interval. Blood samples from 70 clinically normal women during the last trimester of pregnancy, when they were attending the hospital for routine antenatal assessment, were assayed for PAPP-A. The results, analyzed by use of nonparametric statistics (11), are illustrated in Figure 2 .
Discussion
Although most methods for PAPP-A are RIA procedures, our enzyme immunoassay has some distinct advantages. First, pure PAPP-A is not required, which is extremely difficult to obtain for radio-iodination. Our assay is a "sandwich"-type procedure, and the antiserum is available commercially. Also, our labeled antibody preparation is stable at -20 #{176}C for over a year, in contrast to the short shelf-life of the iodinated PAPP-A antigen. The incubation times of our enzyme immunoassay are much shorter than those for the RIA methods, and no radioisotopes are involved. Although this procedure is less sensitive than RIA procedures, which can detect as little as 2 (8) to 10 /.LgIL(7), it is nevertheless suitable for use in studies throughout pregnancy, the concentration of PAPP-A at 10 weeks' gestation being 3.12 mg/ L (7), well within the sensitivity of our procedure.
Thus PAPP-A can be measured even earlier in pregnancy than 10 weeks. As an alternative to our relatively simple procedure for obtaining enough partly purified PAPP-A for use as a working standard, one could use a pool of late-pregnancy serum as a standard, but a much higher dilution of the test serum would be required.
Direct comparison of reference intervals for the various methods is difficult, because some workers report them in arbitrary units, but the availability of wiso preparation 78/ 160 may provide an acceptable reference for future work. The reference interval measured by this method is similar to that of Smith et al. (4) but appears to be lower than the range reported by Bischofet al. (7) , a difference that could be explained on the basis of different standardization.
